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During cell differentiation, transcriptional enhancers are bound by lineage-determining transcription 27 factors (LDTFs) and play a key role in regulating cell type-specific gene expression. Cell type-specific 
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Results
64
Histone H3.3K4M and H3.3K36M mutations impair adipogenesis
65
Previous studies reported that ectopic expression of histone H3.3 lysine-to-methionine (K-to-M) mutant 66 specifically depletes endogenous lysine methylation in cells 13, 14 . To understand the role of site-specific 67 histone methylation in adipogenesis, we used retroviruses to stably express wild type (WT) or K-to-M 
76
Consistent with our recent report 29 , H3.3K36M-expressing cells also showed defects in adipogenesis.
77
These results indicate that histone H3.3K4M and H3.3K36M mutations impair adipogenesis. 
90
H3.3K4M destabilizes MLL3/4 proteins in adipogenesis
91
To confirm that H3.3K4M prevents adipogenesis in a cell autonomous manner, we crossed LSL-K4M with
92
Cre-ER mice to obtain primary LSL-K4M;Cre-ER brown preadipocytes. After immortalization, cells were 93 treated with 4-hydroxytamoxifen (4OHT) to delete the STOP cassette and induce FLAG-tagged H3.3K4M 
174
H3.3K4M does not affect adipose tissue maintenance and function
175
We also investigated the role of H3K4 methylation in adipose tissue maintenance and function in mice.
176
For this purpose, we crossed LSL-K4M mice with Adipoq-Cre mice to achieve adipocyte-selective 
186
We further asked about the functional consequence of ectopic H3.3K4M expression in adipocytes
187
in vivo. For this purpose, we acutely exposed the mice to environmental cold (6°C) up to 6 h. LSL- 
277
Immortalization of Primary Brown Preadipocytes and Adipogenesis
278
Primary brown preadipocytes were isolated from interscapular BAT of newborn LSL-K4M;Cre-ER or 
280
assays of brown preadipocytes were done as described 25, 26 .
281
Western Blot and qRT-PCR
282
Western blot of histone modifications using acid extracts or of nuclear proteins using nuclear extracts 283 were done as described 15 . Total RNA was extracted using TRIzol (Invitrogen) and reverse transcribed 284 using ProtoScript II first-strand cDNA synthesis kit (NEB), following the manufacturers' instructions. qRT-
285
PCR was done using the following SYBR green primers: H3.3K4M (forward, 5'-
286
AACCTGTGTGCCATCCACG-3', and reverse, 5'-CGACTTGTCATCGTCGTCCTT-3'), Mll3 (forward, 5'-
287
GATTGACGCCACACTCACAG-3', and reverse, 5'-TTTCTGTATCCTCCGGTTGG-3'), and Mll4SET
288
(forward, 5'-GGGTGGAGAGCTGTCAGAATTATT-3', and reverse, 5'-CATGAGCGGTAACTCCATCAGA-289 3'). SYBR green primers for other genes were described previously 27 .
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RNA-Seq and ChIP-seq
291
RNA-seq and ChIP-seq were performed as described in detail previously with the use of Illumina HiSeq 
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Fabp4 and Ucp1 expression at D0 and D7 of adipogenesis.
427
(f-h) RNA-seq analyses were performed at D7 of adipogenesis. 
482
Mice were housed at room temperature (RT, 22°C) and then in a cold room (6°C) for 6h (n=6 per group). 
